The first report of arthroscopic visualization of the hip joint was described by Burman4 in 1931. Gross's described the first clinical applications and therapeutic benefits of hip arthroscopy in congenital dislocation of the hip, Legg-Calve-Perthes disease, and slipped capital femoral epiphysis. He used a 2.2-mm arthroscope and manually distracted the hip joint. Eriksson et a110 first reported that a force of 300 N to 400 N was sufficient to distract the hip approximately 10 mm in anesthetized patients. Byrd5 used a fracture table for distracting the hip joint with the patient in the supine position. Glick14 and Glick et all5 had patients lie in a lateral decubitus position using the custom distractor. They stated that the lateral approach provided better visualization of the posterior part of the hip joint.
Despite the developments in operative techniques and instruments, the hip joint has remained an unpopular joint for arthroscopy compared with the knee, shoulder, elbow, ankle, and wrist. It is well known that the deep location of the hip, its close proximity to major neurovascular structures, and the ball and socket nature of the joint make access difficult. These anatomic features make the insertion and the maneuverability of arthroscopic instruments much more difficult, resulting in limited view and limited allowable manipulation of the extremity.
The purpose of this study was to describe the technical details of hip arthroscopy with the patient placed supine on a fracture table and to determine the possible applications of hip arthroscopy. Auwst, 1998 HiD ArthroscoDv 157
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MATERIALS AND METHODS
Twenty patients underwent arthroscopic operations on the hip joint from January 1991 to June 1995 (Table 1 ). There were 14 male and six female patients. The patient ages ranged from 8 to 56 years. The arthroscopic procedure was diagnostic if the primary goal was to visualize the hip joint or to conduct a synovial biopsy, and it was therapeutic if the primary goal was to treat a suspected intraarticular abnormality.
There were 16 therapeutic arthroscopies and four diagnostic arthroscopies. In the current study, the most common preoperative indication for hip arthroscopy was the removal of loose bodies: there were three cases of synovial chondromatosis (Fig l) , two cases of loose bodies of posttraumatic origin (Fig 2) , and two cases of loose bodies of uncertain origin. Arthroscopic partial synovectomy was an additional procedure in synovial chondromatosis. Partial synovectomy with synovial biopsy for rheumatologic disease was an important indication, with five patients having rheumatoid arthritis and one patient having ankylosing spondylitis. The diagnosis of rheumatoid arthritis was based on the criteria of the American Rheumatism Association revised in 1987.2 Hip arthroscopies were performed on the patients with rheumatoid arthritis who had normal or minimally narrowed joint spaces as seen on plain radiographs.
Other indications included septic hip, avascular necrosis of the femoral head, and primary osteoarthritis, each in one patient. Lavage or debridement was performed through the arthroscopic procedure. In the case of primary osteoarthritis, the insertion of the arthroscopic instrument into the hip joint failed because of profuse osteophytes along the acetabular rim.
Four patients with unexplained hip pain that was unresponsive to conservative treatment underwent diagnostic arthroscopy of the hip. In two of four patients, there was minimal synovial change that was identified as nonspecific chronic inflammation of synovial tissue through biopsy. Another patient had a synovial chondromatosis that was not visible on plain films and underwent removal of loose bodies and partial synovectomy. The fourth patient had an acetabular labrum tear (Fig 3) and hypertrophied ligament teres (Fig 4) and underwent partial excision of the torn fragment of the labrum.
In a typical case, the patient was placed supine on a fracture table with the affected limb in traction and the opposite limb abducted out of the way. The image intensifier was positioned to provide an anteroposterior (AP) view of the hip. Gentle and sufficient traction was applied to the affected limb, as observed on the image intensifier, to achieve an actual interval of 10 to 12 mm between the acetabular rim and the femoral head. The value for the actual interval was obtained by comparing the magnified interval with the width of a 5.5-mm arthroscopic sheath on the monitor. At that time, the position of the hip was approximately 5" to 10' abduction and 20" internal rotation, placing the femoral neck parallel with the ground.
During the procedure, three portals were used ( Fig 5) . The anterior paratrochanteric portal was placed 1 cm distal and 2 cm anterior to the tip of greater trochanter. The posterior paratrochanteric portal was placed 1 cm distal and 2 cm posterior to the tip of greater trochanter. The anterolateral portal was placed at the intersection of a sagittal line drawn distally from the anterior superior iliac spine and a transverse line from the tip of greater trochanter.
After the patient's hip area was prepared and draped, a small incision was made at the anterior paratrochanteric portal and the arthroscopy sheath with a cone shaped blunt trocar was inserted into the hip joint in a direction parallel with the ground under the guidance of the image intensifier. After the acetabular roof was touched by the tip, the tip was moved distally step by step to reach the edge of the acetabular labrum and the hollow of the joint gap, and then the tip was stuck into the capsule. A cone shaped blunt trocar was used to prevent scuffing of the cartilage. After the three portals were established, each was maintained with the arthroscopic sheath, facilitating rapid switch of arthroscopes, various arthroscopic instruments, and an inflow canal between portals, as necessary.
Thirty degree and 70" arthroscopes were used in all cases. To obtain a finer view, 1 ml of 0.1% epinephrine solution was mixed with every 3000 ml of irrigation fluid. To facilitate the removal of loose bodies, a larger 5.5-mm diameter sheath was placed in a posterior portal (Fig 6) . A banana knife was used to enlarge each portal to facilitate the maneuvering of the instruments (Fig 7) . If the loose body was larger than the diameter of the arthroscopic sheath and located beyond the femoral head, a Randall kidney stone forceps with a quarter angled jaw was used after the arthroscopic sheath was removed (Fig 8) .
RESULTS
This study had four cases of loose bodies, including those of uncertain or posttraumatic origin; four cases of synovial chondromatosis; five cases of rheumatoid arthritis; two cases of juvenile rheumatoid arthritis; and one case each of ankylosing spondylitis, septic arthritis, acetabular labrum tear, avascular necrosis of the femoral head, and primary osteoarthritis ( Table 1) . The four patients with loose bodies had excellent results. Loose bodies were removed, and the hypertrophied ligament teres was excised partially in two women who had hip pain for several years with no history of trauma. Two men who had acetabular fracture had bony loose fragments in the acetabular fossa; in one of them, the range of motion (ROM) in the affected hip was flexion 50" (with a 10" flexion contracture), internal rotation lo", external rotation 20", adduction 20°, and abduction 20". The ROM of the opposite hip was flexion 120", extension 0", internal rotation 40", external rotation 40°, adduction 30°, and abduction 40". After arthroscopic removal of a loose body and debridement of the adhesion with a motorized instrument, pain was relieved, and the patient regained full ROM in his hip. The other patient had full ROM in his hip after surgery.
The results were excellent for the removal of loose bodies in four patients with synovial chondromatosis who had hip pain for several years. The loose bodies in three adult patients were diagnosed on routine radiographs. The exception was a 14-year-old boy who had unexplained pain in his left hip with limited flexion of 90". Arthroscopy re- vealed synovial hypertrophy and chondral loose bodies. The patient's symptoms were relieved after arthroscopic removal of the loose bodies and partial synovectomy.
There were five patients with rheumatoid arthritis and one with ankylosing spondylitis. In three of the five patients with rheumatoid arthritis, the arthroscopic and pathologic findings were compatible with rheumatoid arthritis, showing hypervascular, hypertrophic, and villous synovial hyperplasia. Among them, two men reported tightness in the hip but had full ROM, and one woman had multiple joint pain in both hips with limited motion before surgery, 50" flexion, neutral rotation, 20" adduction, and 30" abduction. The radiographs revealed no specific findings, but arthroscopic examination showed hypertrophied and hypervascular villous synovium. After a partial synovectomy, pain on walking was relieved. In the remaining two patients, arthroscopic synovial biopsies were performed; the microscopic findings showed acute or chronic nonspecific inflammation. These two patients and another patient with ankylosing spondylitis did not gain symptomatic relief.
An 8-year-old boy with pyogenic arthritis of the hip was treated successfully using arthroscopic lavage. The hip was irrigated arthroscopically and drained using a Hemovac drain for 2 days. Staphylococcus aureus grew in the bacterial culture. Six weeks later, the boy had no pain and full ROM.
A 40-year-old man with avascular necrosis of the femoral head (Ficat Stage IIA) underwent arthroscopic debridement. The pain was reduced temporarily after the procedure, but there was no effect on the progression of the disease.
Hip arthroscopy was beneficial in determining diagnoses in four patients with unexplained hip pain. A 14-year-old boy with synovial chondromatosis has been mentioned. Two other patients with unexplained hip pain, a 10-year-old boy and a 12-year-old boy, had only minimal synovial changes by hip arthroscopies; the pathology reports of the synovial biopsy revealed nonspecific acute and chronic inflammations. A 34-year-old man had pain, limited ROM, and snapping in his right hip for 5 months after a motor vehicle accident. On radiographs, no abnormality was seen, but the arthroscopic examination found hypertrophied ligament teres and a tear of the acetabular labrum in the anterosuperior portion. The pain was reduced by partial excision of the torn labrum and of the hypertrophied ligament teres, and the patient was discharged. However, the patient returned l month later with recurring hip pain. He reported burning pain in the right hip and thigh, attributable to reflex sympathetic dystrophy for 2 years, but the patient has not returned for additional followup.
Hip arthroscopy for primary osteoarthritis was abandoned because it was impossible to insert the trocar because of profuse osteophytes along the acetabular rim.
One of 20 patients had reflex sympathetic dystrophy after surgery that still was present at the 2-year followup examination. There have been no infections, pressure necrosis of the foot or scrotum, or breakage of instruments. There was no injury of the sciatic nerve or the femoral nerve, even in the patient who was kept in traction for approximately 3 hours. Although a well padded peroneal post usually prevents injury to the pudendal nerve, four patients had transient neurapraxias of the pudendal nerve develop that subsided completely within a few days.
DISCUSSION
Hip arthroscopy is a technically demanding procedure. In 193 1, Burman4 reported that it was impossible to insert a needle between the head of the femur and the acetabulum and difficult to inspect the acetabulum, ligament teres, facies lunata, and fovea capitis, even in rotation. Although techniques for hip arthroscopy have been developed, the hip joint still is the least common of all major joints to undergo arthroscopy.
This lack in frequency of hip arthroscopy is because of several reasons: (1) there are few disorders and traumas that originate in the specialized soft tissue structures in the hip joint as they occur in the menisci or CIUciate ligaments in the knee joint21; (2) the hip is located so close to the major neurovascular bundles that the maneuverability and the triangulation of the instruments is more difficult; and (3) the shape of the hip joint, a typi- cal ball and socket joint, makes the insertion of straight arthroscopic instruments and the adequate visualization of the entire hip joint much more difficult. '5,20 Applications of hip arthroscopy that have been described in the literature include removal of loose bodies in posttraumatic arthritis or synovial chondromatosis, synovial biopsies or synovectomies for rheumatoid arthritis or pigmented villonodular synovitis, joint evaluation in juvenile arthritis20; evaluation of the pediatric hip disorder, including congenital dislocation, Legg-Calve-Perthes disease, neuropathic subluxation, and slipped capital femoral epiphysisI2.18; evaluation of the femoral head with osteochondritis dissecans29; extraction of intraarticular cement after total h p arthroplasty25,27,30,31; and arthroscopic removal of bullet fragments, removal of torn acetabular labrum, and impinging ligamentum teres. 15 In the current study, indications for hip arthroscopy were loose bodies originating from posttraumatic conditions, synovial chondromatosis, and uncertain origin; rheumatologic conditions, such as rheumatoid arthritis and ankylosing spondylitis; and minor cases of pyogenic arthritis, tom acetabular labrum, avascular necrosis of the femoral head, unexplained hip pain, and primary osteoarthritis.
Glick,I4 Glick et al,l5 and Keene and Vil-1x24 placed patients in the lateral decubitus , allowing him to quantitate the amount of distraction force used in hip arthroscopy. In the current study, hip arthroscopy was performed with patients in the supine position on a fracture table in all cases and with the hip internally rotated approximately 20" so that the femoral neck was parallel to the floor, thereby making it easier to penetrate the joint capsule by the blunt trocar under the image intensifier.
Eriksson et a110 reported that to achieve an 8-mm extension, 900 N was required in unanesthetized patients, and to reach 10 mm distraction, a force of 300 N to 400 N was sufficient in anesthetized patients. Byrd5 reported approximately 10 mm distraction was necessary for arthroscopy and typically re- quired 25 to 50 pounds traction. Glick14 reported that sciatic nerve and pudendal nerve neurapraxia occurred from the effect of prolonged traction on the fracture table. In the current study there was no neurapraxia of sciatic or femoral nerves in eight cases after 12-to 13-mm distraction, even for a period of 3 hours. Additional traction of the hip joint made access to the joint easier, the arthroscopic visual field more extended, and maneuverability of instruments increased.
The portals for hip arthroscopy include one anterolateral and two lateral portals (anterior paratrochanteric and posterior paratrochanteric). The anterior paratrochanteric portal provides the best view and excellent maneuverability, and it is possible to insert the arthroscope without the image intensifier.8
The posterior paratrochanteric portal provides the best view of the posterior acetabular labrum. The posterosuperior femoral neck and the anterior hip capsule easily can be seen with a 70" scope. However, considerable attention must be paid in the posterior paratrochanteric portal because of the close presence of the sciatic nerve. Three portals were used in all patients. One portal is connected with the inflow canal for irrigation fluid through an arthroscopic sheath to provide copious irrigation and good visualization of the joint.
Shifrin and Reis, 30 Nordt et al, 27 and Math and Bradley25 used the arthroscope for removal of a cement fragment from the hip in which total hip arthroplasty had been done. Goldman et a116 reported the removal of a bullet from a hip using a semiarthroscopic procedure. Witwity et a133 and Okada et a12* also reported that arthroscopic removal of loose bodies in synovial chondromatosis of the hip joint allowed early rehabilitation. In the current study, the patients with loose bodies or synovial chondromatosis had excellent results after operative hip arthroscopy. Using suction with a suction tip inserted into the posterior paratrochanteric portal made the removal of loose bodies smaller than 5 mm much more effective.
Although arthroscopic synovectomy in major joints of the upper and lower limbs is a well established method of treatment for synovitis, the hip remains one of the least common joints for arthroscopic synovectomy. Holgersson et a120 described the value of using the arthroscope in patients with juvenile chronic arthritis before performing open synovectomy. Gondolph-Zink et all7 reported using semiarthroscopic synovectomy in six patients, which enabled a radical synovectomy without the risk of necrosis of the femoral head from temporary luxation. In the current study, good results were obtained after arthroscopic subtotal synovectomy made possible by the widely distracted hip joints in three cases.
Blitzer3 reported successful treatment of four patients with septic arthritis of the hip and Related Research using arthroscopic irrigation, debridement, and drainage. Chung et a16 suggested arthroscopic lavage as an attractive alternative to arthrotomy with low surgical morbidity. In the current study, a case of septic arthritis of the hip also was treated successfully using arthroscopic irrigation without dislocating the femoral head.
Recently, a torn acetabular labrum was the main indication for diagnostic hip arthroscopy. Eeda et a122 reported that arthroscopy revealed a torn acetabular labrum in seven patients and suggested that the labral tear caused a secondary osteoarthritis similar to meniscal tear in the knee. Altenberg' found acetabular labrum tears causing disabling hip pain in two patients. Dorrell and CatteralP reported 11 patients with torn acetabular labrums, and all lesions were associated with acetabular dysplasia. Edward et a19 compared the magnetic resonance (MR) imaging findings with arthroscopic findings and stated that arthroscopy provided a more reliable diagnosis than did MR imaging and a possibility of therapeutic intervention. In this study, a longitudinal tear located on the anterosuperior portion of the acetabular labrum was visualized through the arthroscope in one patient who reported painful snapping after blunt trauma to his right buttock. This patient had no dysplasia of the hip.
Osteoarthritis and avascular necrosis of the femoral head are other indications for hip arthroscopy. Arthroscopic debridement and lavage of the osteoarthritic hip have been reported to relieve pain in patients who are not candidates for total hip arthroplasty, although the effect was not long lasting." Hawkins19 described a 70-year-old man with osteoarthritis of the hip with Grade IV loss of articular cartilage who had undergone abrasion arthroplasty. Eriksson et a110 used arthroscopic lavage of the hip in six patients 45 to 60 years of age with advanced degenerative changes. Arthroscopy showed more degenerative changes than was indicated on radiographs. Villa32 proposed that hip arthroscopy was useful in the patient with mild or moderate osteoarthritis as a means of reducing pain for at least 6 months. He found that the patients who had a good response to the procedure for 6 months were likely to maintain the improvement for 2 years. In one patient from the current study, satisfactory improvement was obtained for 36 months in a 27-year-old woman with posttraumatic osteoarthritis, and in the other patient in this study, it was impossible to insert the trocar into the hip of a 48-yearold woman with primary osteoarthritis because of large osteophytes along the acetabular rim. If a large osteophyte is seen on the acetabular edge on the plain radiographs, three-dimensional computed tomography is recommended to identify the accurate size of the osteophyte before hip arthroscopy. Advanced osteoarthritis with a large osteophyte along the acetabular rim is thought to be one of the contraindications of hip arthroscopy.
Byrd5 stated that two patients with avascular necrosis initially felt mild subjective improvement, but one subsequently underwent a total hip arthroplasty. Johnson23 recommended arthroscopic inspection of the cartilage of the femoral head at the time of open drilling through the intertrochanteric area. Nicklinson26 stated that patients with avascular necrosis might have full femoral collapse develop if they undergo arthroscopy, so it is important to reduce the distraction force on the hip joint when possible. In the current study, arthroscopic debridement was performed in a patient with avascular necrosis of the femoral head. The patient obtained symptomatic relief for a temporary period, but there was no effect on the progression of the disease after the procedure.
Operative arthroscopy of 20 hip joints was performed during the past 4 years. The patients were placed in the supine position on a fracture table, and the anterolateral and lateral portals were used. Removal of loose bodies, synovial chondromatosis, and lavage of septic arthritis provided excellent indications. The results of the partial synovectomy and debridement for rheumatoid arthritis and other arthritis were satisfactory. Hip arthroscopy was beneficial in diagnosing and treating unexplained hip pain that was unresponsive to conservative treatment. Although hip arthroscopy is a technically demanding procedure and this series has a short followup, the indications for hip arthroscopy will increase and hip arthroscopy will be an alternative to conventional operations.
